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Chemical composition of the fuel oils in Romashkino Reg 
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(Petroleum as fuel) 
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D'YAKOVA, M.K.; DAVTYAN, N.A.; ZHAROVA, N.N.3 AVRAMENKO, V.I.; KARANDASHEVA,V.H. 
eiecienehosweiaciins ch 
Obtaining solvents from naphthalene-containing industrial oils, Koks 
i khim, no.l0:40-43  '62, (MIRA 16:9) 


1. Institut goryuchikh iskopayemykh AN SSSR. 
(Coke industry—By-products) (Solvents) 
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Activity cf adnoteaibtswases’ in the heart muscle during 
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le Institut ; bhologisheskoy i modi teinskoy khimii AMN SSSR, Moskva. 
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Investigating the liquid products of the oxidation pisclse of 
low-ootane gasoline. Nefteper, i neftekhim, no,.7:27- . 
: j ° (MIRA 17:11) 


1, Institut goryuchikh iskopayemykh AN SSSR, 
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YULIN, M.K.; VOL' -EPSHTEY EYN, AB; DAVTTAN, NAG LISYUTKINA, L.N. : 


Investigating the souponttion of the products of the alkylation of 
phenol with isobutyl alcohol and isobutene. Neftekhimiia 4 no.5:717~ 


721 SO '64, (MIRA 18:1) 


1. Institut goryuchikh iskopayemykh AN SSSR. 
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Functional state of the adrenal cortex in the early stages of 
experimental silicosis, Probl, endkok. 4 gorm. 6 no, 1:26-32 
Ja-F 160, (MIRA 14: 1) 
(ADRENAL CORTEX) (LUNGS--DUST DISEASES) : 
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DAVTYAN, N.K. 
Characteristics of the lipolytic activity of fatty tissue. Biul. 
ekap.biol.i med. 54-no.11:63-64 N '62, (MIRA 15:12) 


1, Iz kafedry| patologicheskoy fiziologii (zav, - prof, 5.M, 
Leytes) TSentral'nogo instituta usovershenstvovaniya vrachey 
(dir, - M.D.Kovrigins), Moskva. Predstavlena deystvitel 'nym 
chlenom AMN SSSR A.V.Lebedinskim. 

(ADIPOSE TISSUES) (LIPOLYSIS) 
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DAVTYAN, NK. 


bipolytic activity of adirose tissue in oaxperinental alloxan 
diabetes. Biul. eksp. bicl. 1 med. 55 /iee. 86/ no.l0229-32 

(i €3 (MIRA 1728) 

1. Te kufedry patologicheskey risiologii (sev. - prof. O.M. 
Leytes) Tientral'nogo instituta usoversheistvoveniya vruchey, 
Moskva, freistavlens deyatvitei'naym chlenom *MN SSSR VV. Parinym. 
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DAVIYAN, N.K. (Yoskva) 


ied 
— 


Lipopytic activity of fatty tissues in relation to their absorption 
of glucose following the direct action of some hormone factors. 


Probl. endok. 1 gorm. 9 10.6:33-38 N-D '63. 
(MIRA 17:11) 


1. Iz kafedry patologichaskoy fiziologii (zav, ~ prof, S.M. Leytes) 
TSentral'nogo instituta usovershenstvovaniya vrachey. 
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tftact of sous neraonal factors on the lipolyt2e astivity of 

the adipose tissue and on the serum econtens of noneegtortised 

{free} higher fachy acids undex normal conditions and in 

alioxan diabetes, Probl. endck. 4 gorm. 10 noe4384-89 JinAg '&4. 
(MIRE 1826) 

i, Katedra patologisheskcy fistologit. (zave~ prof, SM. Leytss} 

TSentraltnoge institute usovershenstvovaniya vrachey, Mozkva, 
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LEXTES , SeMe;5 DAVTYAN, NiK. 
; . Se, ot : 
Permissive role of g aeneostinoias: in the mcebilizaticn of fats 
a the: adipose broil Blul. eksp. biol. i med. 59 no.2:55-57 
F '65, (MIRA 18:7) 


1. Kafedra eer fiziologii (zav. - prof. S.M. Leytes) 
TSentral'nogo instituta uscvarshenstvovaniya vrachey, Moskva. 


See Sr 
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LEYTRS, S,May DAVIYAN, NK. 


Effect of the absorption~of glucose ty adipose tissuo on its Lipolytio yy 
activity under the influence of some hormones and experimental 
diabetes, Vop.med.khim. 11 no.5s49~54 SO '65, 

. (MIRA 1921) 
1. Kafedra patologicheskoy fiziologii TSentral'nogo instituta 
usovershenstvovaniya vrachey, Moskva, Submitted May 6, 1964. 
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BABAYAN, A,T.3 INDZIIKYAN, M.G.5 DAVIYAN, NeMy_ 


Alkaline cleavage of 1,2-diquaternary ammonium salts. Dokl, AN Arm. 
SSR 35 no.4:173-176 ‘62. (MIRA 17:1) 


1. Institut organicheskoy khimii AN Armyanskoy SSR. 2. Chlen-korrespon— 
dent AN Armyanskoy SSR (for Babayan). 
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BABAYAN, A.T.3 INDZHIKYAN, M.G,.; BAGDASARYAN, G.B.; DAVTYAN, NM. 


Amines and ammonium compounds, Part 22: Rearrangement-cleavage of 

ammonium salts containing -chlorcethyl and ‘allyl-type“froups taking 
plsoe under the effect of aqueous alkali, Zhur.ob.khim.-34 no.21416- 
421 F 64, = (MIRA 1723) 


1. Institut organicheskoy khimii AN ArmSSR,. 


CIA-RDP86-00513R00050981( 


APPROVED FOR RELEASE: Thursday, July 27, 2000 


"APPROVED FOR RELEASE: Thursday, July 27, 2000 versie bape Bart ee he atate cab 


TTT AT Re oTEtS PROT GERRESS CE Bas! MEAS Epes PER g Mos 


BABAYAN, A.T.; MARTIROSYAN, G.T.; IKDZHIKYAN, N.G.; DAVTYAN, Nolte 
MINASYAN, RvB. 


Chemism of the mineralization process of organically combined 
chlorine in the elkaline cleavage of quaternary ammonium salts. 
Dokl. AN Arm. SER 39 no. 2:99--106 té4, (MIRA 17:9) 


1. Chlen-korrespondent AN ArmSSR (for Babayan).« 
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DAVTYAN, 0, (Davtian, 0. J, prof, 


eamutad taney eas 


Electroch mi, i i 
et emical power engineering. Nauka i shyttia 12 no.3:26-29 


(MIRA 16:12) 
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1. PANCHENKOV, G.M., DAVTYAN, O. } 


2. USSR (600) 


"Research on the Dielectric Losses of the Mixtures Nitrobenzene- 
Benzene and Ethyl Alcohol-Benzene," Zhur. Fiz. Khim., 13, No. 5 
1939. Moscow, Petroleum Institute imeni Acad I, M. Gudtin. Lad 
of Physical and Colloidal Chemistry. Received 22 June 1938. 


9. WM Report U-1613, 3 Jan 1952. 
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Invest nn of solid electrolytes for gas cells. 0. K. 
Dasiyan Rurrgetichesbell Lust. int. a. M. Reahishinoy 
skogo, Akad. Nauk S.S.$.R.). Bull. acad. sci. U.R.S.S., 
Classe sci. tech. 1946, 107-14.—- A no. of mixts. were studied 
for their suitability as soled electrolytes for gascells. Heside 
lunte cond. the electrolyte should have ceramic propertics 
and be chemivally reaistant to the cwacting pass and 
clecttode carricts. The iniats. were matte up of varios 
t tions of NaCQa, a Ural monazite sand conty- 

“ to 3-4 and Ce-like carths up to 15-30%, Na glass, 
WO), CaO, quartz, and Chasov-Var clay. The compo- 
nents were finely ground, mixed in desired proportions, 
pressed into small cylinders, and dried for & hrs. at Su0°. 
After cooling, the ends of the cylinders were coated with 
athin laycr of graphite. The current was supplied through 
Pt plates pressed in at the ends of the linders. The cond. 
was incasured with a Koblrausch ce. At room temp. 
the cond. of the specimens was practically zero. As the ! 
temp. increased (temps, studied up to 1200°) the cond. 
rose rapidly. These two facts point to ionic cord. The 
relation betwecn. temp. and cond. can be expressed by 
o = Aew®/? where is sp. cond. and 4 and B are costs. 


The results given by vasious mixcs are tabulated. 
M. Hoseh 
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igt > Capacity of acid storage batteries, O. Ke Haviyals 
1 Ault acad. wt. URS So Classe sed tech, 1046, TEAL 
With acienating Uhe ne, of pores in the electeade plate, 
ye their Initial mean cross ecetlon, 2) the itiffagion cult. of 
the electrolyte lu the Se polar Nk the c.al., thr capacity of 
the storage cell Cos - mpl CE + WAP) where A and A 
are const. Hete Asge and a are const. for a given con- 
struction of the cefl while D is a function of [ snd _of the: consequently, the only way of promoting D without de> 
time of complete discharge #. It was found that D/7 = preasing C is to increase ® along with a decrease in go 80 BS 
C= M/la/t + 1) where Sf and a are const. to leave the total poraity uuchanged, This involves 
1. A much more compicx complete equa- nrepr. of wry fine-grained active masses and is attain- 
Hon ts adituerd for the coeff. of capillary diflusion as a- table by addu, of certain ma, sulntances, N. Thon 
function of temp., concn, vatence, aud mobilities of . 
pos. and neg. lous, transference no. of the anion and the 
equiv. clee. cond, al finite and at infinite diln, which are 
detd. by the porosity of the plate, _ In terins of concn., D 
pawecs through a cuit; for 180, this min, lies below the 
— gonen. used in Pb storage cells, At normal cates of dis- 
charge, the max. of Clies at the concn. of acid carrespoad- 
Ing to max. elec. cond, in agreement with expt. Wheo 
the normal rate of discharge ie high, there is an advantage = 
in using a higher clectrolyte concen. than is ordinarily used. 
With falling temp... D decreases faster proportionally; 
hence C dlecreasee with falling temyp., and any artificial 
pronation af diffusion is particularly eflective at lower 
temp, and hicher discharge currents. Thic can he at- 
tained by ineteasing the caren. and bv deervasing the crass 
ection of the pores. However, at jnereawe uf the total 
- porosity gen will decrease C faster than it itereases dD; 
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DAVCYA, oO. K. 

9. 4. Krahizhanovskiy «nergy Inst., #cad. Sci. USSR (-19h6-) 
rv . zg rt tt 

tyitfusion Vrocesses in real solutions of =lectrolytes. 


In. Ak. Nauk, Otdel Tekh. Nauk, “oe ly, 1946 
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q. M. Krahishanovskly “nergy inst., #cad. Sci. SSSR, (-19L5-) 


i 5 ‘ 5 - mre " 
Nyhs Diffusion Potential of Heal Solutions of #lectrolytes. 


thur. Fiz. Khim., Yo. 7; 196. 
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_, Chemtatry Electrochemistry 
The Diffusion of Electrolytes, "0. K. Davtyan 8 

° 3 RP 
hur Fiz Khim’ Yo. XX, No 6 


“KCl ana NaC] w 

rz ere used as th 
theceetnne of results accompany wrebehe Ant Graphs 
electrolyte ee of the real solutie.” eo 
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Reviews theurctival bases of the fuel clomeut, pre. 
seating thermodynamic calculations of free energy 
and pe relent forve at diferent temperatures of 
the electrochemical cells HeO, C.0,, ant CO On 
fhe the tase of those ah adations, cil jeucy cock. 
rents af fuel elements formal fom such colle at 

different temperatures ure detived. ‘TMrese considera. 

Hons indicate possible wavs to develop practical fuel 
clement, for direct transformation of coal and other 

fuels into clestrical currgy. 72 ref, 
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$372... Divert eseversien of cheanical energy of fri 
tate clectrical energy, --.0..-K+ Davrvan.-. English 
Abatr. in Mop. Brit, Elect. Ras. Ass, (Ref. L176) 18 pp. 
(1949) dn Retsien. 

‘The ienportaace of the fuel cell protiem is discutied 
fgg tiple ain ays lly dd 
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dynamic calculations 


Ride UI0viEwa wowecd 


ure with hydrogen, and, at high temperaturis 


temperat 
aan with producer gas as fuel, Difficulties 
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ussR/Kinetics - Combustion. Explosions + Topochemistry- Catalysis. B-9 


Abs Jour : Referat ghur ~ Khimiya, No 6, 1957, 18631 


t : Ye.N. Ovchinnikova O.K. Davtyan- 
ean : Oxidation of Sulfur Dioxide on Fetivated Carbon by 


Liquid Contact Method. 


Orig Pub : Zh. fiz. himii, 1956, 30, No 8, 1735-1738 


: own that oxidation of S0, takes place on the sur- 
ae a otis carbon (I) at Ene adsorption of the mix- 
ture SO 0, @s well as of SO. alone at indoor tempera~ 
ture ant that the oxidation product can pe washed off . 
from the catalyst surface with water as Hes (so-called 
Liquid contact method) (RZhKhim, 1956, 32026). ‘The euper= 
ficial oxidized product dissociates at temperatures above 
590° liberating SOj in gaseous phase. The amount of oxi- 
aized SO, rises together with the moisture in carbon Up - 
to a Limit (0.25 @ of HpSO, Per 1gof carbon). The a 
dation degree increascs sharply, if I adsorbed Op and Ho! 


Cara 1/2 
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similtaneously. It is assumed that in absence of Ho0, 
oxidation proceeds at the expense of superficial oxides 
on I. The speed of the liquid-contact’ formation of 
HySO, on I drops with the rise of concentration and, in 
cise of a gas mixture of 20% of SOp and 80% of air, the 
formation discontinues at 40% of H50, in the liquid 
phase, which is explained by aiffusion difficulties. 
The initial speed of acid formation 4s proportional to 
the square root from the product of the partial. pressu- 
res of 805 and Ops 
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TITLE: 


PERIODICAL: 


ABSTRACT: 
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76-32-4~34/43 


The Elaboration of a New Method of Leak Detection in Vacuum 
Systems and in High-Pressure Apparatus (Razrabotka novogo 
metoda obnaruzheniya techi v vakuumnykh sistemakh i v appa- 


‘raturakh vysokogo davleniya) 


Zhurnal Fizicheskoy Khimii, 1958, Vol. 32, Nr 4, pp. 935- 
-936 (USSR) 


The principle of the present method consists of the fact that oe 
the hydrogen used as test gas is oxidized on a palladium ca- 
talyst with oxygen and that the temperature rise is either 
recorded by ignition, or by measuring with thermocouples. Be- 
sides hydrogen also other compounds e.g. vapors of organic, 
low boiling compounds can be used. For the determination of 
leakages also a socalled indicator lamp can be constructed 
which in principle consists of a glass bulb with a platinum 

or palladium spiral. The platinum spiral has a diameter of 

o.1 mm and a length of from 5-10 cm and the oxidation of 
hydrogen is energetically carried out at a pressure above 1073 
torr, with the temperature of the wire strongly rising from 
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450 to 800°C. In vacuum determinations a thermocouple is used 
in the indicator lamp, this is however, only rarely necessary. 


The lamp practically operates without inertia. There are 6 
references, 1 of which is Soviet. 


ASSOCIATION: Odesskiy gosudarstvennyy universitet (Odessa State University) 


SUBMITTED: June to, 1957 


AVAILABLE: Library of Congress 


1. Vacuum apparatus-~Leak detection.’ 2. High pressure apparatus 
~-Leak detection 3. Hydrogen--Applications 4. Explosimeters 
~~Design 
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TITLE: Application of the Group Theory in Quantum Chemistry 
I. Simplification of the Nethod of the Group Theory 


PERIODICAL: ai fizioheskoy khimii, 1960, Vol 34, Nr 1, pp 108-116 
USSR) 


ABSTRACT: In this article it is shown that it is theoretically. possible 
to simplify the method of the group theory without reducing 
accuracy. Two methods used to symmetrize the initial eigen- 
function are discussed: one method makes use of the matrix 
properties, and the other is based on similarity transfor- 
mation. The essential features of the principle underlying — 
the simplification of the group-theory method are the follow- 
ing: 1) The incomplete eigenfunction of the general system is 
invariant in its ground state with respect to transformations 
by operations of the symmetry groups of the respective mole- 
cule. 2) The quantum-mechanical electron-density distribution 
in the closed molecule shells has the same symmetry as the 
field of the core of the nucleus. 3) The best molecular orbit 

Card 1/3 gj which is a linear combination of atomic orbits, can only 
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be real. 4) As the symmetry of the nuclear field is invariant 
with respect to transformation operations of the symmetry 
groups of the respective molecule, also the square of the 
molecular orbit p42 must be invariant. On performing symmetry- 
group operations on the molecule under consideration, the 
above principles allow to obtain all possible identical ex- 
pressions of the jnitial variation function. With the aid of 
these identities all possible equalities of the variation- ; 
function coefficients are determined. This leads in all cases Li 
to a decrease in the secular determinant. In many cases one —~ 
obtains the same results by simplification of the secular 
equation as by the application of the ordinary group-theory 
method. To illustrate, the author caiculates the energy of the 
six mobile eleotrons of the benzene molecule both by the 
localized electron pair and the molecular-orbital methods. 
In both cases, the data obtained and the degree of simplifi- 
cation of the secular equation do not differ from those re- 
sulting from the application of the ordinary group-theory 

Card 2/3 method. The method suggested here does not fully replace the 
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It can be used Only as one of 


the applications of this method. There are 4 references, 2 of 


which are Soviet, 


Odesskiy gosudarstvennyy universitet im. I, I. Mechnikova Zz 
(Odessa State University imeni I. I. Mechnikov) 


April 17, 1958 
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Application of group theory quantum chemistry. Part 2: Examples 

of problems solved by a simplified group theory method. ; > 
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Mechanism of oxidation, hydrogenation, and electrochemical combustion 
on solid catalysts, Part 1: Oxidation of sulfur dioxide on an — 


activated carbon surface at 20°C in the presence of water vapors 
Zhur, fis. khim; 35 no. 41713-7168 Ap ‘61. (MIRA 14:5) 
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AUTHORS s Ovchinnikova, Ye. N., and Davtyan, 0. K. 
iC 


TITLE: Study of the mechanism of oxidation, hydrogenation, and 
electrochemical combustion on solid catalysts. IV. Low- 
temperature oxidation on platinum 


PERIODICAL: Zhurnal fizicheskoy khimii, v. 35, no. 9, 1961, 1907 - 1910 


TEXT: The authors studied the oxidation of 50, on the surface of a 


platinum catalyst. Method and apparatus had been described for the use 

with activated carbon (Ref. 3: Zh. fiz. khimii, 35, 713; 1961). ‘The 
catalyst was produced by electrochemical precipitation of platinum black 
from chloro platinic acid on a platinum wire net. The amount of precipi- 
tated platinum black was determined gravimetrically, and the activity of 

the catalyst was referred to 1 g of platinum black since the platinum net . 
had no activity under experimental conditions (20°C). The apparatus with 
the net carrying the platinum black was evacuated. Cleaned air (740 mm 


He) and 50, (340 mm Hg) were filled in. After a certain time, the gas —_— 
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was sucked ee the catalyst washed in boiling water, and the amount of 
resulting H55 % determined titrimetrically. The catalyst was found to 
become anes by repeated treatment with 50, In the first experiment, 


its activity was about 0.33 mmoles Ho SO 4/8» in the fourth one, only 


0.1 mnoles/g. Control tests with sted east pure 50, produced from Ya,50 
proved that the 50, itself, and not any impurities, exerted the poisoning 


3 


action. The degree of poisoning depends on the number of contacts between 
catalyst and 5055 not on their duration. The experimental results are 


explained as follows: Oxidation of 50, is performed by oxygen chemosorbed 


on the active centers cf the catalyst. The catalyst is poisoned by 
chemosorption of 50, molecules on the active centers; thus, these centers 


are exempt from oxidation. The following tests are mentigned as a proof: 
(a) The platinum catalyst was degasified in vacuo for 2 hr at 100°C, and 
subjected to the action of an 50, atmosphere for 2 hr at the same temper- 


ature. After cooling to 20°C, sucking-off of the 5055 degasification of A 
Card 2/3 
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the catalyst in vacuo, the catalyst had only an activity of 0.088 
mnoles/g. Thus, the contact with 50, (without 05) at 100°C produced a 


high degree of poisoning. (b) Two treatments of a freshly prepared 
catalyst with 50, (without 0, reduced its activity to 1/10. A paper by 


O. K. Davtyan et al. (Zh. fiz. khimii, 35, 1186, 1961) is mentioned. 
There are 2 figures and 5 Soviet references. 
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Mechanism of oxidation, hydrogenation, and electrochemical 
combustion on solid catalysts. Part 5: Origination of potentials 
of hydrogen and oxygen electrodes and the dependence of the 
potentials upon the degree of filling of active centers 

of the catalyst surface. Zhur.fiz.khim. 35 no.l1:7582~ 


2588. N 'é2. . (MIR. 14:12) 
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AUTHORS ; ‘Tkach, Yu. A., and Davtyan, 0. K. 
TITLE: Investigation of the mechanism of hydrogenation and electro- 


chemical combustion on solid catalysts. VI. Active centers 
and the appearance of the oxygen potential on carbon : 


PERIODICAL: Zhurnal fizicheskoy khimii, v. 35, no. 12, 1961, 2727 - 2735 


TEXT: Only the oxygen adsorbed by carbon, and which can readily be 
evacuated in a vacuum at 20 C, is active in the catalytic oxidation of SO 


at low temperatures (Ref. 1: Zh. fiz. khimii, 3 35, 992, 1961; Ref. 2: ibid;, yi 
35, 1186, 1961). Only the active centers of the carbon participate (the 
number of these has been calculated). In the chemisorption of 0, on 


carbon, the positive potential depends on the coverage of these active 
centers. To explain these processes 0. K. Davtyan (Ref. 3: Zh. fiz. 
khimii, 35, 2582, 1961) made the following assumptions: 1) the chemical 
and electrochemical activity of the catalyst electrode is dependent, not 
on the total amount of chemisorbed substance, but on the amount adsorbed 
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on the active centers; 2) surface migration, with the surmounting of the 
potential barrier, leads to mutual transfers betweer. the particles 
chemisorbed on active and inactive Centers: He derived the equation y 


pt Meee a eae 
enete “Tez BQO ao (1) 


showing the dependence of the electrode potential on the amount of material 
chemisorbed 6n active.centers. € = electrode potential at the coverage 
given, which corresponds to Q coulombs; €9 = maximum electrode potential 

in the solution; Qo = maximum amount of active substance chemisorbed at ¢ £93 
&' = potential where Q= 0. For the number of active centers as a function 
of maximum potential the equation 


Q 
Qo Fagin BIT 


curve in Fig. 10. These equations and assumptions were examined 


‘experimentally in this work. Transfer of chemisorbed 05 from inactive 


to active centers was effected by the method described in Ref. 1. 


The carbon black electrode was heated in a vacuum 
Card 2/4 
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Investigation of the mechaniam of... B138/B101 

for 12°1/2 hrs at 600°C. ‘The electrode was oxidized for 2 1/2 hrs with 0 


at 25°C and atmospheric pressure, and the reaction vessel was filled with 
31% H,50). After the cathode polarization current had been svitched off 


2 


the potential rose at a rate which increased with temperature. ‘hen the 
potential value had been restored and secondary cathodic polarization 

carried out, oxygen loss occurred, which also increaséd with temperature, 
In the first case it is assumed that there vas 0, migration from inactive 


to active centers, and in the second, in the opposited direction. When 
polarization was repeated, lower potential values always appeared, 
gradually eliminating the 0, from the electrode. Anodic polarization at x 


various current densities agreed with Davtyan's equation over a wide range. 
Using the second equation Q = 131.64 ucoulombs/cm was found, which : 


corresponds to 4.107+10 8 active centers per me carbon black. The number 
of active centers was also determined by the amount of SO, formed during 


the low temperature oxidation of SO, on carbon (Ref. 1). Maximum 


adsorption was 0.5464 mmole/g, which corresponds to 0, = 107.60 pcoulombgéms 
Card 3/4 | 2 . 
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18 , 
s/016/8i7/035/012/005/o0e , 

This makes the number of active centers 3.358-10 18 per m>, There are 11 
figures and 5 Soviet references. x 
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Fig. 10. Curves for anodic polgrization of 


the carbon black electrode at 0°C and g 

different current densities. § 

1) 1.06°10°" a/om*; (2) 1.41°1078 a/om2; > 
3): calculated eonore ane to Eq. (1); S45 
Legend: (a) pcoulomb/cm?; (bv) potential, v. 2 
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AUTHORS: Davtyan, 0. Ke, and Misyuk, E. G. 
TITLE: Investigation of the mechanism of oxidation, hydrogenation and 


electrochemical burning on solid catalysts. VII. Problems of. 
chemisorption. Formation mechanism of the hydrogen- and oxygm 
electrode potentials on platinized platinum 


PERIODICAL: Zhurnal fizicheskoy khimii, v. 36, no. 4, 1962, 673-680 


TEXT: In a previous study (Zh. fiz. khimii, 35, 2582, 1961), the 
following assumptions were made concerning the chemisorption of Ho and 05 


| 
on catalyst surfaces, as well as formation and change of the catalyst ' 
or electrode) potential depending on the occupancy of the active centers |: 
AC) by chemisorbed gas: (1) the electrode (or catalyst) surface is i 
energetically inhomogeneous. It has (differently intensive) AC, across 
which all processes of chemisorption and desorption proceed. (2) The 
occupation of the total surface of an electrode takes place by migration 
of the chemiso:xrbed gas from the AC to leas active and inactive centers. 
This process is reversible and tends towards a dynamic equilibriun. 
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(3) The change of the electrode potential, with change of the occupancy is: 
based on concentration polarization. The number of occupied AC for a 
given potential is determined by the difference of the energy levels of 
the particles on the AC and in the solutions. For energetically varying 
AC the potential depends on the mean difference of the energy levels. 

(4) On the basis of these assumptions, E= €) ~[(E,- 6!) /log2} 10g [29 fa, +) 
(1), was derived for the electrode potential €. E, is the limit potential 
of the gas electrode; Q is the quantity of electricity corresponding to | 


electrode saturated to a maximum with gas; Q is the amount of electricity 

for a certain amount of chemisorbed gas; € is the potential corresponding’ 

to Q; é! is the initial potential at the beginning of chemisorption. i rr 

These assumpticns were experimentally checked in the present study by ‘ 

means of a platinum-black platinized platinum wire electrode in KOR solu- ! 

tion. I. A test of the a2 uigration on the electrode showed the following; 
& 


resulta: (a) Qathodio polaxisation of the @leotrods after the setting in | 
of migration equilibrium was -0.76 v. Current was switched off after : te 


anodic polarization up to -0.137-v, and cathodic polarization only reached’ 
about 0.20 v. This could be repeated, and to each (lower) Ho content of | 


the a surface there corresponded a certain potential which 
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develops by migration of Hp from inactive centers to AC. So far, this. | 
effect has been explained by diffusion. (b) The migration of Ho from AC 2 cc @ 
to inactive centers is seen from the fact that (at 100°C) cathode 
polarization up to ~0.08 v and cut-off is followed by rapid approach of 

the potential to an equilibrium value about 0.03 v. (c) By "freezing" 

the migration at Oo, a wide range (o to'~0.565 v) of agreement with the 

values calculated from Eq. (1) was found for €. (d) The varying activity 

of the AC was proved by the dependence of the agreement between calculated 

and experimental € values on the initial occupancy. Since Ho is first 

‘sorbed at the most active AC and then at the less active centers, migration 

sets in more easily at a high occupancy and thus also deviation of the 
experimental value from the calculated one. II. Chemisorption of 09 
produced similar results. O2 migration is slower than that of Ho. i 

III. The anodic polarization of Pt at 100°C was found to lead to ita i 
partial oxidation: the number of AC decreases with increasing temperature, 

There are 7 figures. 
ASSOCIATION: Odesskiy gosudarstvennyy universitet im. I. I. Mechnikova we 
(Odessa State University imeni I. I. Mechnikov) 
SUBMITTED: May 26, 1960 : XY 
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AUTHORS : Tkach, Yu. As, and Davtyan, 0. K. (Odessa) 

TITLE: Mechanism of oxidation, hydrogenation and electrochemical 


combustion on solid catalysts. VIII. Migration kinetics of 
chemisorbed oxygen on a carbon electrode 


PERIODICAL: Zhurnal fizicheskoy khimii, v. 36, no. 11, 1962, 2374 - 2381 


TEXT Oxygen was adsorbed by anodic polarization at 0, 50, and 100°c, 


corresponding to 46.67 and 63.64 ueoulomb/cm* on a carbon black electrode 
degessed in vacuo at 600°C and electrochemically refined from oxygen at 
100°C. The change in potential was plotted, due to oxygen migration from 
‘ active to inactive centers after disconnecting the current. The values 
approached an equilibrium potential. At a total oxygen concentration of 


46.67 pecoul/em-, this is 0.375 v at 0°C, 0.357 v at 50°C, and 0.335 v at 


100°C. For an oxygen concentration of 63.64 peoul/em’, the values are ba 
0.505, 0.481, and 0,454 v, respectively. Based on the law of mass action 
and on formal kinetics, calculation of the oxygen migration velocity from 
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active to inactive centers, and vice versa gives oxygen concentration 
curves which do not agree with experimental data. On the other hand, the 
experimental curves are used to determine the equilibriug constants K, and 


ky for direct and inverse migration; and, using of the Van't Hoff and 


 krrhenius equation, it was found that log k was a linear function of 1/ 
greatly inclined toward the axis of abscissas. Hence, the activation energy 
is calculated as E, = 716.81 cal/nole for direct and Ey = 2833.02 cal/mole 


for inverse migration. The passage of chemisorbed particles from active to 
inactive centers, and vice versa ust thus occur by surface Migration, a 
definite potential barrier being: surmounted. There are 5 figures and 

4 tables, 
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Quantum chemistry; lectures delivered at Odessa State University (Kvantovaya. 
i khimiya; licurs lektsiy, prochitany*y v Odesskom gosudarstvennom universitete) 
Moscow, "Vytshaya shkola, 63. 0782:p. illus., biblio., index. Errata slip. 
inserted. 5,000 copies printed. ‘| ae 
4 F - 

TOPIC TAGS: quantum chemistry, quantun ltheory, quantun statistics, chemical bond, 

Intermolecular interaction, molecular orbital method, chemical reaction, reaction 
_; ability, reaction rate 


‘PURPOSE AND COVERAGE: The book is based,on a lecture course delivered by the 

| author in the physical chemistry department: of the’ Odesskiy gosudarstvenny*y =| 
; universitet (Odessa State University) and contains extensive systematized mathe=- 
; matical and quantun-mechanical material necessary for the understanding of the 

| principles of quantum chemistry, Many of the methods used in quantum chemistry | 
' axe explained in detail and are illustrated by numerous examples. These include. 

:- ‘the Hartree-Fok method, the Heitler-London method, the method of molecular orbitals’ — 
‘and methods of. valent bonds,. The purpose of the book is to acquaint a large circle 

| of chemists and physicists with modem quantin-chemioal computation methods, and 
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- is intended for: independent study.’ The. author thanks Academician N. N. Boglyubov » 
-and Professors V. M. Tatevskiy and L. As Nikolayev for penne the manuscript i 
eritical remards , and for valle advice. Ys 
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‘ACCESSION NR: | APOgHST2 eS he 5/0076 /64/038/00%/0825/0832 

: “AUTHOR: Davtyan, 0. K. (Odessa) . . 
‘TITLE: Study of oxidation, hyaxogenation and electrochemical combustion on solid 
‘catalysts. IX Functioning of membrane electredes (membrane type catalysts) in the 
‘electrochemical combustion of gases and in other homogeneous processes 


| source: Zhurnal fizicheskey khimii, v. 33, no. 4, 1964, 825-832 - 


i . 
‘“POPIC TAGS: membrane electrode, electrode, catalyst, surface catalysis, fuel 
:cell, cell, heterogenious cetalysis, catalysis, electrochemistry 
‘ABSTRACT: One of the beses for the construction of gaseous elements und, conse- 
‘quently, the electrodes.is that reacting gases and the electrolyte must have a 
‘free access to the surface of the catalyst or the electrodes in order to form an 
active contact of three phases: gas-catalyst-electrolyte. This article considered : 
two methods of forming an active three. phase boundary; which are (1) hydrophobi- 
‘gation of the electrode arid (2) formation of pressure drop between the reacting : = 


‘ gases and the electrolyte. The hydrophobization of the electrode must be carried | aes 
‘out in such @ way that the electrode acquires a definite wetability gradient; the ~ 
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ACCESSION NR: APLO3KS72 


greatest concentration of hydrophobic substance must be on the gas side of the : 
‘electrode. Investigation is made of the mechanisms of successive stages of current! - 
| producing processes such as chemisorption of gas, migration of chemisorbed poe 
particles to the active sections of the three phase boundary end donization of the | 

| chemisorbed particles. A precise definition is given for the three-phase active 

j boundary concept. The rvaction conditions ccnsildered are for functioning of the . 
i membrane type catalyst as fuel-cell electrodes with liquid electrolyte. These - 

j are applicable to any heterogeneous catalysis reactions in which the reactant is . 
| both in the gaseous and 1a the liquid phase. Orig. art. has: 3 figures. « 
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TITLE: Study of the mechanism of oxidation, hydrogenation, and elec=- 
trochemical combustion on solid catalysts. X. The oxygen electrode 


;SOURCE: Zhurnal fiszicheskoy khimii, ve 38, now So 1964, 1077-1083 


i TOPIC TAGS: electrochemical oxidation, oxygen electrode, oxidation 
catalyst, metal oxide gatalyst, MOLi2,0 catalyst, oxygen chemisorption, 


- 


ABSTRACT: A theoretical study of the chemisorption of oxygen on 
1a catalyst surface has been presented as the principal approach 

to the selection of catalyst-carriers for oxygen electrodes with 
predictable electrochemical activity. The metal oxides NiO, CoO, 
Cu0, MnO,etc,,and solid solutions of these oxides and lithium oxide 
hava been axamined from the aupect of their serving as oxygen elec~ 
trode carriers, A relation between the-hole=type conductivity of 
p shears ‘oxides and lithium oxida and the chemisorption of oxygen on- 
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‘a decrease in the elastic forces of the crystal lattice of these 
oxides should lower the activation anergy of electrical conductivity 
and chemisorption. The rate of the current generating processes 

ton the oxygen electrode with’ a solid solution carrier of lithium . 
oxide and NiO, CoO, Cu0, MnO etc. depends upon the hole concentration, 
which is equivalent to the concentration of lithium, The electro- 
chemical activity of the electrode increases with increased conceny 
tration of lithium in the solid solution passing through a maximum, 
The conclusions were confirmed experimentally. Ontse art. has: 17 
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 'gouRCE: Zhurnal fizicheskoy khimii, v. 38, no. 6, 1964, 1594-1599 . 


~‘mopte TAGS: fuel cell, electrochemistry, adsorption, gas electrode, electrode 
‘potential, catalyois, surface catalysis, chemical potential ; 
pokes | | 


‘ABSTRACT: The thexnodynamically reversible potential of a gos electrode is deter~ |. 
‘mined by the maximum work of conversion of e given gas at a given pressure fron i 
~..'the molecular state into electrolytic solution in the foxm of ions. These process-: _. 
- , es of hydrogen and oxygen electrodes may be represented as follows: 7 
ie ky . dHo(g) H*(i}+e™ pry 

‘ 4op(e)sO7F(1)-28 ? eee 
states. respectively and thus for any gas 
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where AZ, 0, 22 ,)% 4) 48 the difference of the chemical potential of the 
*. ‘pystem ant BR te tnldnedddar potential, The article considers the thermodynamic- |. 
ma ally reversible potential of gus electrodes as a function of the nature of the : 
;carrier in the absence of contact with the gaseous phase and also in the ‘presence - | 
- ‘of contact between the electrode and the gaseous phase. If the gaseous electrode 
iis in equilibrium with the gaseous phase its equilibrium potential is independent 
of the nature of the carrier electrode and it is only determined by the changes of | - 
--, chemical potential during transition of substance from gaseous to ionic state. Inj. 
ithe absence of contact with gaseous phase the magnitude of potential, depending on | 
‘the nature of the carrier, is basically determined by the free energy of chemt- bo, 
‘sorption of the considered gasle The electrode potential is a function of the num- {| -. 
‘ber of active centers and their energy level only for electrodes with inmobile = 
chemisorbed layer in the absence of contact with the gaseous phase. In the general: -. 
case the number of active centers and the extent of their activity determine only {| ~° 
the kinetics of current producing processes. If the rate of these processes 16 = 
very amall these factors may also influence the electrode potentiel. The standard §.. 
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ABSTRACT: The effect of fluctuations in hole concentration on electroconductivity, 
lattice parameters and activation energies was studied in solid solutions Of Li:Nin_20.: 


Equations are derived for the desorption and chenisorption ps oxygen in LisNiy0, and 
for the formation of hole complexes essential to semicondu ting oxides. The above 
oxides were formed by reacting nickel and lithium carbonates with acetic acid and de- 
composing the resulting acetates in air at 600°C. In this way, oxide mixtures con- 
taining 10, 20, 30, 40 and 50 at % lithium were produced. The solid solutions were 
produced by heating the mixtures at 700, 800, 1000 and 1200°C. The concentration of 
Ni3t, Li2O and Li in the solid solutions are given for various Li starting concentra- 


tions ({Lit])) and reaction temperatures. Lattice parameters varied linearly with 
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formation temper ture from 4.16 R at 700°C to 4.18 R at 1000°C. Electrical conductiv- 
ity (0), [Ni3*] ‘content and o/[Ni3*t] are given as a function of formation temperature 
for test temperatures ranging from 20 to 500°C. Maxima always occurred at 900°C (for- 
mation temperature) and the maxima was found to increase with test temperatwe. Naxi- 
ma also occurred for [Ni3t], plotted as a function of [Lit], at toi 15 = 30%. Activa- 
tion energies calculated for [Lit], = 20% ranged from 0.83 to 4.37 kcal/mol depending 
on the formation and test temperatures. The electrical conductivity depended on the 
activation energy, lattice parameter and jump frequency of the transition holes; thus 
it possessed an electron hole nature as well as an ionic one. The latter was the 
cause of hole complex dissociation and the dissociation of “inert” interstitiai lithi-| 
um oxides into ions. Orig. art. has: 6 figures, 2 tables, 10 formulas. 
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